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GEOLOGY FOR PLANNING IN McHENRY COUNTY 
James E. Hackett and Murray R. McComas 
ABSTRACT 
A study of the geology and natural resources of 
McHenry County was undertaken to provide the McHenry 
County Planning Commission with basic data for the for-
mulation of a county plan. The collection and interpretation 
of the geologic data included the following steps: (l) de-
tailed surficial mapping and subsurface study, correlated 
with soil mapping and supported by laboratory analysis, to 
differentiate all geologic units on the basis of composition 
and physical properties; (2) evaluation of geologic units in 
terms of their mineral-resource, engineering, and hydrologic 
properties; (3) preparation of interpretative maps in which 
areas are graded for specific land uses; and (4) analysis of 
terrains in which land units are differentiated on the basis 
of physiography and earth materials and evaluated in terms 
of their suitability for various land uses. The data devel-
oped in the course of these studies are adequate to estab-
lish patterns and relationships among the mineral- and hydro-
logic-resource factors for application to a regional plan. 
Individual site or local area plans require more intensive, 
larger scale investigations, generally involving on- site col-
lection of subsurface data from controlled drilling. 
INTRODUCTION 
Growth in the Chicago metropolitan area has brought a rapid expansion of 
population and industry in McHenry County, a predominantly rural county situated 
approximately 40 miles northwest of Chicago (fig. l). In the last 20 years, the 
communities of Algonquin, Crystal Lake, and McHenry, in eastern McHenry County, 
have more than doubled in population and will probably continue to grow rapidly in 
l 
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Figure l - Main geographic features of McHenry County. 
the future (U.S. Dept. of Commerce, 1960). The expansion of population and in-
dustry has been accompanied by problems in land use, which heretofore were min-
imal or did not exist. These problems include (1) Conflict between urban, agricul-
tural, and mineral-resource development uses in the more populated part of the coun-
ty. The competition for available land will grow in intensity and affect increasingly 
greater areas of the county with future growth; (2) An increase in financial losses 
resulting from damage to private and public property as a consequence of uncontrolled 
building in areas with unstable conditions, poor natural drainage, or periodic 
flooding; (3) A rapid increase in the amount and variety of waste products produced 
within the county, requiring more stringent regulations and controls relating to 
disposal; and (4} Destruction and impairment by uncontrolled development of some 
of the aesthetic features of the landscape. 
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To a large extent these problems result from a lack of knowledge of geologic 
conditions and an inadequate concern for natural resources and beneficial aspects 
of the natural environment. Without consideration of these factors, adequate plan-
ning for the most efficient and compatible use of the land is not possible. In view 
of the close inter-relations that exist between the natural environment and area 
development and because of the strong influence these environmental factors exert 
on developmental patterns, the McHenry County Planning Commission, under the 
direction of John R. Quay, proposed to develop a plan for future development that 
is based on the natural resource and environmental characteristics of the county. 
To prepare such a plan it was essential to conduct basic studies of the physical 
environment and an inventory of natural resources adequate in scope to serve as 
a suitable factual base for areal planning. 
This report describes the geologic study program conducted for development 
of basic geologic information and the manner in which this information was inter-
preted in terms of the natural resource and land-use factors significant to plan de-
velopment. 
Purpose and Scope 
This study was undertaken at the request of the McHenry County Regional 
Planning Commission to provide geologic information for land-use planning. Also 
participating in the program of investigation for the Planning Commission was the 
United States Department of Agriculture, Soil Conservation Service, who provided 
land-use interpretations and small watershed evaluations on the basis of detailed 
soil maps of the county made in cooperation with the University of Illinois Agricul-
tural Experiment Station. 
The geologic and soils studies were closely coordinated in all of the inves-
tigative and interpretative phases of the program to minimize the risk of developing 
conflicting results and to insure that fullest use was made of all data. In the early 
phases of the geologic study program, the geologic and soils units were correlated 
so that data on the physical constitution and properties of the units were helpful to 
both disciplines and so that boundaries of comparable units were in agreement. The 
satisfactory results of this approach are a strong argument for continued application 
of coordinated geologic-soils studies in urban planning programs. 
The combined use of soils and geologic information in the planning program 
also has the advantage of including a wider scope of resource and hazard consid-
erations than could be provided through geologic studies or soils studies alone. 
For example, soils mapping provides for definition of high quality agricultural lands 
that should be given consideration in plans for urban expansion, and the inclusion of 
geologic data permits the additional consideration of such factors as valuable min-
eral-resource lands and the availability of ground-water supplies. Unless both 
sources of information are used, significant information pertinent to areal develop-
ment needs will not be acquired. 
The program of the Illinois State Geological Survey included studies by per-
sonnel of the Ground- Water Geology and Geophysical Exploration, Industrial Min-
erals, Engineering Geology, and Clay Resources Sections, and of the Mineral Eco-
nomics Group. The program was organized and coordinated through the Survey's 
Northeastern Illinois Office in Naperville, which maintained operational contacts 
with the McHenry County Planning Commission and the other contributing agencies. 
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The supporting studies completed by September 196 7 were based mainly on 
existing geologic control and mapping, which was supplemented by specific field 
investigations to establish and refine relationships between critical geologic units 
and to acquire pertinent analytical data. The individual studies conducted for the 
project were as follows: (1) Basic geology, including the relation between surficial 
geologic units and soil units, the subsurface stratigraphy of unconsolidated deposits, 
and the analysis of major physiographic units; (2) Ground-water geology, including 
the occurrence and character of glacial drift and bedrock aquifers, and the geologic 
evaluation of water-management possibilities; (3) Mineral resources, including the 
occurrence and character of sand and gravel, rock, and borrow materials, and the 
characteristics and potential uses of clay deposits; (4) Engineering geology, in-
cluding the engineering characteristics of geologic units and the appraisal of surface 
reservoir conditions and of proposed reservoir sites; and (5) Mineral economics, 
including consideration of multiple uses of mineral-resource areas. 
The results of the individual studies were used in the preparation of inter-
pretative maps of resources and land uses. These maps, along with those prepared 
from the soils studies, were used by the McHenry County Planning Commission as 
the basis for distinguishing between those lands to be used for agricultural purposes, 
for mineral-resource development, for conservation purposes, and for future urban 
expansion. 
Methods 
The interpretation of geologic data for submission to the Planning Commission 
involved the following procedures: 
(1) Detailed surficial mapping and subsurface study, supported 
by laboratory analysis, to differentiate all geologic units 
primarily on the basis of composition and physical properties. 
(2) Evaluation o.f geologic units in terms of their mineral resources 
and their engineering and hydrologic properties. 
(3) Preparation of interpretative maps in which areas are graded 
for specific land uses. 
(4) Analysis of terrains in which land units are differentiated on 
the basis of physiography and earth materials and evaluated 
in terms of their suitability for various land uses. 
The surficial geologic mapping involved field observations plotted on 
U. S. Geological Survey 15 -minute quadrangle topographic maps, descriptions of 
the surficial material, and detailed sampling of all deposits. The samples were 
analyzed for mineralogical and textural characteristics. X-ray diffraction was used 
to identify the clay minerals, and sieve and hydrometer analysis was used to de-
termine the grain- size distribution of the less · than 2-mm fraction. 
Subsurface information was obtained from water-well records, foundation-
boring records, selected borings made for previous studies by the Illinois State 
Geological Survey, and seismic refraction and earth resistivity surveys made 
to determine the thickness and boundaries of gravel deposits in parts of the area. 
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Studies were conducted by David L. Gross to determine the inter-relation-
ship between soils as mapped by Ray and Wascher (1965) and geologic units as 
mapped by Anderson and Block (196 2), and a map of the surficial deposits of the 
county (pl. 1A, in pocket) was prepared at a scale of 1 inch to the mile. Because 
geologic units were correlated with certain suites of soils, boundaries on the geo-
logic map are as accurate as soil-mapping boundaries in most instances. 
Subsurface correlations of glacial drift units were made using methods de-
scribed by Kempton and Hackett (1962) and Kempton (1963). Individual units dif-
ferentiated on the basis of sequence and on textural and mineralogical data obtained 
from split- spoon and selected cable -tool cuttings were correlated with units iden-
tified in the course of surficial studies to determine the detailed stratigraphy of the 
glacial drift. The age, sequence, and character of the drift units are described in 
plate lA. 
Once the spatial arrangement of geologic deposits, differentiated primarily 
on the basis of composition and physical properties (which we call the earth-mate-
rials framework) was established, all geologic units were evaluated in terms of 
their mineral resources and engineering and hydrogeologic properties (table 1). 
This evaluation included field and laboratory analysis of sand and gravel and clay 
deposits. The sand and gravel samples were tested for their textural, mineralogical, 
and potential strength characteristics. The clay samples were tested for drying 
and burning qualities. Seventy-two samples of fresh and weathered material were 
analyzed for engineering properties, including grain-size and mineralogical compo-
sition, Atterberg limits, activity index, and liquidity index (Smith, 196 8). Hydro-
geologic properties, primarily porosity and permeability (the ability of materials to 
store and transmit water), were estimated from well records and from textural anal-
yses of the geologic units. 
The information developed in terms of the earth-materials framework was 
then used to prepare a series of evaluative maps. These maps were constructed 
by establishing definitive criteria for grading the relative suitability of the earth-
materials framework to accommodate those land-use and resource-development fac-
tors considered to be of major value to land-use planning in the county. In the 
case of sand and gravel resources, these criteria were based on standards set by 
the Illinois Department of Public Works and Buildings, Division of Highways (1962); 
in the case of ground water, the criteria were based on texture, thickness, and depth 
of water-yielding beds. Because aquifers are present in the bedrock as well as in 
the drift, the entire geologic section was considered in the evaluation (fig. 2). 
The potential for pollution of ground water was the main consideration in 
evaluating the suitability of a geologic unit for receiving wastes. The relative 
toxicity of fluids derived from wastes was not considered. The main considerations 
were whether such fluids were likely to reach the ground-water reservoir and how 
fast and in what direction the fluids would move. 
The suitability of geologic units for general construction purposes are based 
on foundation conditions, flood hazard, depth to ground water, and availability of 
construction materials. The criteria applied for evaluative purposes are reflected 
in the legend for each of the land-use maps prepared (pl. 2, in pocket). 
In the presentation of the land-use maps described above, a color coding 
system was applied (pl. 2). The idea of the stoplight, utilizing the colors green 
for go (or favorable conditions), yellow for caution, and red for stop (unfavorable 
conditions or severe problem areas) was developed by Quay (1966) for application 
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TABLE 1 - RESOURCE AND ENGINEERING CHARACTERISTICS OF GEOLOGIC UNITS 
Unit name 
SYSTEM (Drift , group, 
OR Sub- or formation) 
SERIES Stage stage and number 
Richland 
Loess 
3 
West Chicago 
drift 
4 
West Chicago 
drift 
5A 
West Chicago 
drift 
5B 
West Chicago 
drift 
5C 
West Chicago 
drift 
6 
West Chicago 
drift 
7 
Marseilles? 
drift 
8 
Marseilles 
drift 
9 
Material 
Sur fie ia l peat and 
muck 
Water-laid silt 
and stream depo s-
its, usually thin 
and mapped only 
where more than 
5 1 thick 
Wind-laid silt 
(loess) thickest 
in western part 
of county 
Ice-contact sand 
and gravel 
Outwas~and and 
gravel, thickest 
at West Chicago 
till margin 
Outwas~and and 
gravel 
Outwash-sand and 
fine-grained grav-
el 
Till, gravelly, 
yellow-brown, 
greater than 5 1 
thick, variable 
texture 
Basal outwash--
sand and gravel 
Lake Wauconda 
clay, underlies 
unit 7 along Fox 
River Valley, 10 
to 20 1 thick 
Till, gray, 
pebbly clay telr-
ture, contains 
carbonate pebbles 
and shale, 10 to 
15 1 thick 
Engineering 
characteristics 
Compressible, very poor 
foundation material 
Poorly drained and subject 
to flooding, probably ade-
quate bearing strength if 
drained 
Medium plasticity, high 
dry strength, moderately 
slowly permeable; would 
probably shrink and swell 
upon alternate wetting and 
drying; inferior founda-
tion material 
Permeable, mostly free-
draining 
Adequate bearing strength 
in most situations , little 
or no plasticity , mostly 
free-draining , not subject 
to shrinking and swelling 
Adequate bearing strength 
in most situations, little 
or no plasticity , mostly 
free-draining, not subject 
to shrinking and swelling 
Adequate bearing strength 
in most situations , little 
or no plasticity , mostly 
free-draining, not subject 
to shrinking and swelling 
Adequate bearing strength 
in most situations , little 
or no plasticity, mostly 
free-draini~g, not subject 
to shrinking and swelling 
Adequate bearing strength 
in most situations , little 
or no plasticity , mostly 
free-draining , not subject 
to shrinking and swelling 
Medium plasticity, stiff to 
very stiff consistency, ad-
equate bearing strength if 
protected from saturation , 
might develop some plastic-
ity if saturated, imperme-
able except along joints 
and fiasures; where avail-
able, satisfactory as im-
pervious fill for water im-
poundment embanlanents 
Medium plasticity, stiff to 
very stiff consistency, low 
to very low permeability, 
adequate bearing strength, 
but might develop some 
plasticity if allowed to 
become saturated, where 
available a satisfactory 
material for construction 
of embankments for impound-
ment of water 
Mineral-resource 
characteristics 
No sand and gravel 
Sand interbedded 
with silt 
No sand and gravel 
Highly variable tex-
ture , thickness , and 
areal extent 
Evenly bedded , gravel/ 
sand ratio greater 
than 40/ 60, few cob-
bles over 4" in diam-
eter, up to 80 1 thick 
Evenly bedded, gravel/ 
sand ratio generally 
greater than 40/ 60 , 
thickness generally 
less than 60 1 
Mainly sand 
Dirty sand and gravel , 
could be used as fill 
material with a little 
beneficiation, or as a 
sub-base and base 
course for highway 
construction 
Highly variable tex-
ture, from cobbles to 
fine-grained sand, 
generally wide areal 
extent , up to 100' 
thick in eastern part 
of county 
No sand and gravel , 
could be used for 
common brick, tile, 
flower pots, pottery 
and drain tile; buff 
burning 
No sand and gravel of 
any extent, suggested 
usee as clay resource: 
common brick, backup 
block and tile, pot-
tery, flower pot a, and 
drain tile. Buff burn-
ing, coarse-grained 
aand and pebbles IIU&t 
be r-.ved for pottery 
and flower pots 
Water-yielding 
characteristics 
Not considered as an 
aquifer, although 
usually water--saturated 
High water levels in 
the lowland areas; 
might yield moderate 
quantities of water 
from the coarser de-
posits 
Not considered as an 
aquifer 
Usually occurs above 
the zone of saturation 
and contains no water 
Capable of yielding 
large quantities of 
potable water from 
shallow depths , highly 
permeable 
Pea gravel deposita 
very permeable , highly 
productive, water ta-
ble close to the sur-
face 
Moderate yields of 
water in areas of 
coarser materials 
Poor aquifer, might 
yield only very small 
supplies locally 
Capable of producing 
large quantities of 
water from depths leu 
than 50 1 , limitations 
in upland areas where 
deposit may be above 
zone of saturation , 
more variable in tex-
ture than surface de-
posita 
Not an aquifer 
Local aand and gravel 
deposita yield limited 
amounts of water from 
shallow depths, depos-
ita closely associated 
with the tills 
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Unit name 
SYSTEM (Drift , group , 
OR Sub- or formation) 
SERIES Stage stage and number 
Huntley 
drift 
10 
Gilberts drift 
11 
Gilberta drift 
12 
Gilberta drift 
13 
Marengo drift 
14 
Marengo drift 
15 
Marengo drift 
16 
Marengo drift 
17 
Farmdale Silt 
18 
Winnebago drift 
19 
Winnebago drift 
20 
Winnebago drift 
21 
Material 
Till , olive gray , 
silty texture 
Ice- contact sand 
and gravel 
Outwas~and and 
gravel 
Till , yellowish 
pink, highly 
variable texture, 
inc 1 ude a some of 
unit 14 
Ice-contact sand 
and gravel 
TABLE 1 - Continued 
Engineering 
characteristics 
Medium plasticity , stiff to 
very stiff consistency, 
slow to very slow perme-
ability , adequate bearing 
strength , but might deve-
lop some plasticity if al-
lowed to become saturated , 
where available a satis-
factory material for con-
struction of embanlanents 
for impoundment of w~ter 
Not sampled or observed 
Minera 1- resource 
characteristics 
No sand and gravel of 
any extent , suggested 
uses as clay resource: 
coomon brick, backup 
block and tile; pot-
tery, flower pots, and 
drain tile; buff burn-
ing, coarse-grained 
sand and pebbles .,..st 
be removed for pottery 
and flower pots 
Highly variable tex-
ture, thickness , and 
extent 
Not sampled or observed Fairly well sorted 
deposits of uniform 
thickness 
Slowly permeable but not No sand and gravel 
free-draining, will prob-
ably lose some stability 
if allowed to become sat-
urated, low plasticity and 
medium dry strength , ade-
quate bearing strength when. 
kept dry 
Permeable , probably ade- Highly variable tex-
quate bearing strength ture , thickness, and 
extent 
Water-yielding 
characteristics 
Local sand and gravel 
deposits yield limited 
amounts of water from 
shallow depths. 
Yields only limited 
amounts of water 
Yields only limited 
amounts of water 
Not an aquifer 
Yields only limited 
amounts of water 
Outwaa~and and Permeable, probably ade- Evenly bedded, gravel/ Yields moderate sup-
gravel quate bearing strength 
Till , pink, silty, 
sandy, uniform 
texture, more 
than 100' thick, 
occasionally 
lenses of fine-
grained sand 
Basal outwash--
sand and gravel 
Low plasticity, medium dry 
strength , weathered mate-
rial has medium plasticity , 
moderately permeable but 
relatively slow draining, 
stiff consistency in up-
land areas, adequate bear-
ing strength in dry situ-
ations , but might lose 
some stability if allowed 
to become saturated 
Not sampled or observed 
sand ratio greater plies of water 
than 40/60, might be 
locally fine-grained, 
less than 20 1 thick 
No sand and gravel, sug- Not an aquifer 
gested uses as clay re-
source: coamon brick, 
backup block and tile, 
pottery, flower pots, 
and drain tile; weath-
ered till burns red, 
coarse-grained sand 
and pebbles must be re-
moved for flower pots 
and pottery, difficult 
to dry 
Fine-textured sand 
and gravel in local 
deposits up to 30' 
thick 
Yields large quanti-
ties of water, dis-
continuous but exten-
sive in county 
Silt, organic 
silt, peat* 
Compressible, low strength, No sand and gravel Not an aquifer 
Ice-contact sand 
and gravel 
Outwaa~and and 
gravel* 
Till, yellowish 
pink, sandy with 
somewhat variable 
texture, upper 
till of thicker 
drift aequencet 
not adequate as foundation , 
not sa tis factory as con-
struction material 
Permeable, adequate bearing 
strength in most situations 
Permeable, adequate bearing 
strength in moat situations 
Low plaaticity, medium dry 
strength, stiff to very 
stiff consistency, may be 
hard in dry situations, 
low to very low permea-
bility, adequate bearing 
atrength in moat situa-
tions, might develop some 
plasticity if allowed to 
become saturated 
Silty sand and gravel 
Not sampled 
No sand and gravel 
Gravel deposita close 
to the till might 
yield moderate sup-
plies, yield large 
supplies where oc-
curring beneath unit 
17 
Large supplies of 
water extensively 
distributed through-
out county at the base 
of the drift 
Not an aquifer 
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Unit name 
SYSTEM (Drift, group, 
OR Sub- or formation) 
SERIES Stage stage and number Material 
Winnebago or Outvash* 
older drift 
" 
22 
.. 
"' .. c c ~~ 0 .. Winnebago or Till* C) 0 
]~ older drift .. j 23 0.. 3 Winnebago or Mixed ice-con-
< older drift tact , alluvial , 
24 till, and lacus-
trine* 
*Recognized in subsurface only. 
tOnly upper part of unit exposed at surface. 
TABLE 1 - Continued 
Engineering 
characteristics 
Not sampled 
Not sampled 
Not sampled 
Mineral-resource 
characteristics 
Not sampled 
Not sampled 
Not sampled 
Water-yielding 
characteristics 
Yields large supplies 
of vater throughout 
most of the county at 
the base of the drift 
Not an aquifer 
Yields moderate sup-
plies, encountered 
300 1 below surface in 
Troy Valley 
of soils information. Three shades of each of the base colors were selected to 
represent different kinds of limitations within the base group. Thus, a classifi-
cation of G-1 {green-one) indicates the least number of limitations or problems 
and R-3 (red-three) indicates the most. 
To integrate and summarize the geologic factors-primarily physiography 
and the sequence of earth. materials-that relate to resources and land uses, 14 
major terrains were differentiated. The terrain map {pl. 1B), keyed to a description 
of geologic conditions and possible land uses, was prepared to show the dominant 
controls of the physical environment for purposes of regional planning. 
Previous Investigations 
The glacial geology of McHenry County was first described by Leverett 
(1899) in his monograph on the Illinois Glacial Lobe. Mapping of the sand and 
gravel resources of northeastern Illinois was carried on by George E. Ekblaw and 
co-workers at the Illinois State Geological Survey from 1920 to 1930. The geology 
of the Barrington, Elgin, and Geneva Quadrangles was mapped by MacClintock (1921) 
and by Leighton et al. (19 31). Their unpublished reports are on open-file at the 
Illinois State Geological Survey. The glacial geology of the Grays Lake Quadrangle, 
part of which is in McHenry County, has been described by Powers and Ekblaw (1940). 
The characteristics of soils associated with glacial materials in northeastern Illinois, 
including McHenry County, were described by Wascher et al. (1960). A detailed in-
vestigation and report of the sand and gravel resources of McHenry County was made 
by Anderson and Block (1962). The sand and gravel resources of northeastern Illinois, 
including McHenry County, were described by Ekblaw and Lamar (1964). The soils 
of the county were described and a detailed soil map was made by Ray and Wascher 
(1965). The bedrock aquifers of northeastern Illinois, including McHenry County, 
were investigated by Hughes, Kraatz, and Landon (1966). 
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SYSTEM Hydrogeologic 
OR units and Graphic Water-yielding 
SERIES thickness log Rock type characteristics 
w . , .. /, z I • w . . Unconsolidated u • 0 
" 
0 \: ........ Water yields variable, largest I> • ., _glacial depos-E-< Drift . ·; I • • from thick outwash deposits in UJ 
- 400 1 ) its, loess and H (0 i. . w 0 western part of county 
....:l 
,\· ' 
alluvium 
p.., .. , .. 
7 7\·'·1. 
I 1\o> Dolomite, Yields moderate to large supplies very where creviced and overlain by Niagaran- II I A··· pure to very permeable sand and gravel. Pro-SILURIAN Alexandrian I I \ /'. silty; cherty; (0 - 100 1 ) ductivity lessens with thinning V6l6l6\/:. shale partings of dolomite and thickening of 
I -I- 1\ :'\ • toward base shale 
·/ I • • 
-
- \/ .. 
- .. Shale, green 
Maquoketa I I I \ .. and blue with Yields small moderate supplies 
- \'.· to (0 
- 200 1 ) I limestone and from dolomite and fractured shale 
-_ \· dolomite beds 
- . 
I I L ~ Dolomite, with 
Galena- I I I shale in mid- Yields moderate to large supplies 
Platteville V.:- f_-:.1-- -1- dle, limestone only in areas where not overlain 
z (0 
-
300 1 ) I 16 I 6 I and chert in by Maquoketa, as near Union and ~ I I I lower part Marengo u H 
> - - - Sandstone, 0 .......... § 
.n.cc< 
fine- to 
0 coarse-grained; Glenwood- Yields small to moderate quanti-
St. Peter shale at top; ties of water (200 
-
350 1 ) locally cherty, 
• •6"."6"-6" ·red shale at 6 "6 -6 base 
/ Dolomite, ~rairie I I I Yields small amounts of water du Chien sandy, cherty, 
(100 1±) I interbedded from sandstone and crevices in 
with sandstone dolomite /h. I 
Eminence- I I Dolomite, 
Potosi / / I I I white, fine- Yields small amounts of water 
Franconia . . ... . . grained from crevices in dolomite and 
(200 1 ±) . --~~-::)-:·.:· Sandstone, sandstone 
....... . . fine- to medi-
.. L.: :· :-.:L: :-· \urn-grained Most productive aquifer in Ironton- .·.·.·.·.·.·.·.·.· Cambrian-Ordovician Systems; Galesville ~~~:-\:~~~~~~~{: Sandstone, can yield large supplies of (100 - 300 1 ) fine- to medi- water urn-grained, 
Eau Claire -· -· - 1\well sorted 
. - · - . 
~ (200 - 450 1 ) ====== Shales generally not water-- . -. - . Shale and silt- yielding; acts as confining layer 
~ 
!!I ll!llff:!l[!li! 
stone, dolo- at base of Cambrian-Ordovician ~ \mitic aquifer system C) 
Mt. Simon Sandstone, Yields moderate amounts of water; (275 1 in NW coarse grained, water quality generally good to 950 1 in SE) lenses of shale within McHenry County, but dete-
:::: ~::.:~:j:~:~:~:.: and siltstone riorates with depth 
......... 
·.·.·.·.·.·.·.· 
....... 
PRECAMBRIAN 
v 
...,. 
................... 
...,. Granite, red Not water-yielding 
Figure 2 - Generalized column of rock formations in McHenry County. 
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author, established the glacial stratigraphy. Ralph E. Hunter and James C. Bradbury 
sampled and evaluated the sand and gravel, borrow material, and rock deposits. 
W. Arthur White sampled and analyzed clay resources, Mrs. Jean I. Larsen 
investigated the ground-water conditions, and W. Calhoun Smith (1968) evaluated 
construction conditions. 
Geology 
The topography and surficial materials in McHenry County are products of 
glacial ice and running water during Wisconsinan and Recent time. Layered bed-
rock underlies the surficial (glacial) deposits at depths generally greater than 100 
feet (fig. 2). 
The topography within the county is probably the most rugged of any county 
in the state covered by glacial materials. Features of the late glaciation include 
broad arcuate ridges (end moraines), large knobs of sand and gravel (kames), and 
abundant small lake basins. Many of the basins are partially or completely filled 
with mixtures of fine-grained lake (lacustrine) sediments and organic deposits, and 
form peat bogs. In the lowlands between the end moraines are level plains of sand 
and gravel (outwash plains). 
Drainage in the western part of the county is by the Kishwaukee River and 
its tributaries, Piscasaw and Rush Creeks, to the Rock River, and in the eastern 
part of the county by Nippersink Creek and the Fox River system. 
Surficial Materials 
The surficial materials in McHenry County can be grouped into five cate-
gories, the first three of which are of glacial origin. They are till, outwash, ice-
contact stratified drift, peat and muck, and silts and alluvium. The categories are 
described below in a general manner, and detailed descriptions are presented in 
plate lA. 
Glacial till 
Till is unsorted ice-deposited debris composed of a matrix of silt, clay, 
and sand in which pebbles, cobbles, and sometimes large boulders are imbedded. 
In McHenry County, tills occur in the end moraines that were formed at the ice 
margin, for example Marengo Ridge, the West Chicago Moraine, and the Marseilles 
Moraine. Till was also deposited in broad undulatory till plains behind the moraines 
when the glacier melted. From youngest to oldest the glacial till units are the West 
Chicago, Marseilles, Huntley, Gilberts, Marengo, and Winnebago tills (pl. lA). 
These units have textures ranging from coarse-grained sand, gravel, and silt 
(West Chicago) to silty clay (Huntley and Marseilles). The Gilberts and Winne-
bago tills are mostly sand, whereas the Marengo till is predominantly silt. The 
surfaces of the till uplands are hummocky and have many sharp knolls and un-
drained depressions (Anderson and Block, 1962); the West Chicago till has the 
greatest surface variability and relief. Forest vegetation is predominant on the 
till uplands. 
Outwash 
The material carried away from the glaciers by meltwater is called outwash. 
At some places the material was spread in front of the glacier in broad plains called 
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outwash plains or was channeled down valleys as valley trains, such as the de-
.posits in the Piscasaw, Rush, and Kishwaukee Valleys (pl. lA). The texture of the 
outwash is dependent on the energy of the glacial meltwater streams and the tex-
ture of the materials carried by the glacier. Those glaciers that deposited coarse-
textured ti~l, such as the West Chicago till (unit 6, pl. lA), frequently produced 
coarse-textured outwash. The outwash ranges in thickness from less than 20 feet 
in front of Marengo Ridge to 80 feet (West Chicago outwash, unit SA) in the eastern 
part of McHenry County. The material in these deposits ranges from sand and pea 
gravel (Marengo outwash, unit lS) to coarse -grained gravel and cobbles (West 
Chicago outwash, unit SA). Subsurface data and field investigations for this report 
by David L. Gross suggest the presence of a large buried outwash plain, which 
covers most of the eastern third of the county (West Chicago outwash, unit 7). 
Ice-contact stratified drift 
Stratified drift occurs in hills or mounds called kames near Hebron, around 
Wonder Lake, bordering the southern edge of Nippersink Creek, and east of the Fox 
River {pl. lA). These kames represent local deposits from glacial streams, either 
in holes in the glacial ice, in ice crevasses, or at the ice front where streams cas-
caded off the glacier. The materials in the kamic deposits are generally sand and 
gravel; however, the gravel content, texture, and thickness vary greatly horizon-
tally and vertically (Anderson and Block, 1962). 
Peat and muck 
The surficial peat and muck {pl. lA), composed of partially decomposed veg-
etation, accumulated in poorly drained depressions during postglacial times. The 
topographic positions of the peat areas and the fact that most of the bogs contain 
water throughout the year suggest that these are areas of ground-water discharge, 
as well as accumulation basins for surface runoff. Native vegetation in the bogs 
and swamps usually includes cattails, bulrushes, and sedges, with small red alder 
and willow trees. 
Silts and alluvium 
Silts are found as wind-blown loess, which is thickest on the older tills 
(Winnebago and Marengo), and as water-laid deposits associated with the streams 
in the county. The loess is generally less than S feet thick. The alluvial silts 
and fine -grained sand are up to 2 0 feet thick on the floodplain of the Fox River. 
Bedrock 
Underlying the glacial drift and Recent deposits are patches of Silurian age 
dolomite in the western part of the county and Ordovician age (Maquoketa) shale in 
the remainder of the county. The Silurian dolomite crops out in the south we stern 
part of the county, near Garden Prairie, where it is quarried for crushed stone. 
Underlying the Silurian at the quarry are the Maquoketa rocks, which are highly 
fossiliferous. Silurian rocks also crop out in the north we stern part of the county, 
near Chemung. The sequence of bedrock units is described in figure 2. 
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RESOURCES 
Ground Water 
The sources of water supply for municipal, industrial, irrigation, domestic, 
and livestock uses in McHenry County are the several water-bearing horizons 
present to depths of 2000 feet below the county. The ground-water supplies are 
extensive, generally available for most uses, and adequate to provide for the needs 
of future growth (Sheaffer and Zeizel, 1966, p. 133). The direct use of surface water 
as a source of water supply is not anticipated, but efficient water-management prac-
tices may indicate the desirability of locally supplementing existing ground-water 
supplies with excess surface water runoff as a practical conservation measure. 
A broad range in conditions relative to the availability of ground water for 
specific uses occurs in the county. This is due largely to the wide range in aquifer 
conditions of the more shallow geologic units (i.e. within a depth of about 300 feet). 
Below a depth of about 500 feet, the geologic units are more uniform in water-yielding 
characteristics and are more evenly distributed areally, resulting in a more consis-
tent pattern of ground-water availability. 
As indicated in table 1 and figure 2, several of the geologic units present 
in the subsurface are significant ground-water sources. These units differ signif-
icantly, however, in their water-yielding characteristics owing to basic differences 
in rock type and stratigraphic position. Accordingly, the aquifers are separated 
into three major groupings: the glacial drift aquifers, the shallow bedrock aquifers, 
and the deep sandstone aquifers. The identification of individual aquifers and maps 
of their distribution, thickness, and depth throughout the county, used in the prep-
aration of the evaluative map of ground-water conditions (pl. 2A), were established 
by the ground-water geology studies conducted as a part of the McHenry County 
investigation. 
The aquifers of the glacial drift are the deposits of sand and gravel formed 
from glacial meltwaters as outwash. The major outwash deposits are extensive 
and highly permeable aquifers. Some of these deposits, such as unit 5 (table 1}, 
are surficial units and occur immediately below land surface over wide areas of 
the county {fig. 2). Some, such as units 20 and 22 (table 1), occur only at depth 
and are buried by overlying finer textured materials. Others, such as units 7, 12, 
and 15 (table 1}, are surficial deposits in parts of the area but also extend .as 
subsurface units buried by overlying materials. 
Although they are widespread in the county, the glacial drift aquifers are 
not evenly distributed. In areas where the cover of glacial drift over bedrock is 
relatively thin, as along the northwestern edge of the county and near Garden 
Prairie, sand and gravel aquifers, if present, are thin and not productive. Even in 
the areas of thicker drift, as in the upland immediately south of Marengo, sand 
and gravel deposits may be locally absent or too thin to be of value as a source of 
ground-water supply. In other areas, especially along the major drainage courses, 
sand and gravel aquifers are relatively thick, highly permeable, and extensive. In 
such areas they are used as a source of water for irrigation and for municipal and 
industrial needs, as weil as for domestic and livestoc.k supplies. An irrigation well 
in the valley-train deposits associated with the Kishwaukee River had a yield in 
e xcess of 1500 gallons per minute {gpm} from a depth of less than 50 feet. 
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The dolomite bedrock directly underlying the drift and overlying the tight 
shaly units of the Maquoketa Group is also water yielding, but its water-yielding 
potential is affected partly by its thickness. In areas where it is less than 50 feet 
thick, it is not likely to provide a satisfactory supply of water for any use other 
than for small domestic and livestock wells. The extent of fracturing also controls 
yield from the dolomite. In areas where the dolomite is greater than 100 feet thick, 
it is likely to be more productive and to provide supplies of water for small muni-
cipal and industrial needs. According to data from Walton and Csallany (1962) 
and Csallany and Walton (1963), yields of up to 600 gpm have been obtained from 
wells in the shallow dolomite aquifer, with an average yield of slightly more than 
120 gpm. 
The deep sandstone aquifers are present beneath McHenry County below 
a depth of 500 feet and extend to depths of 2000 feet in the southeastern part 
of the county. Wells are drilled to one or all of the three sandstone aquifers, the 
Glenwood-St. Peter, Ironton-Galesville, and Mt. Simon Sandstones. The Ironton-
Galesville Sandstone is the most productive of these aquifers. 
Because of their continuity throughout the county and because of their 
generally uniform water-yielding character, the deep sandstone aquifers are a 
reliable source of water for municipal and industrial supplies. Wells finished in 
the deep aquifers are more expensive to drill, pump, and maintain than wells to 
shallower sources, but relatively large yields of water of predictable quality are 
reasonably assured (Hughes, Kraatz, and Landon, 1966). 
The cost of drilling to these deep units and the large pumping lifts involved 
are generally excessive for small domestic and livestock wells. Wells for these 
uses generally are limited to the glacial drift and shallow dolomite aquifers. 
The criteria used for the differentiation of ground-water potential within 
the county were thickness of aquifers, depth to aquifers, and probable yields based 
on pumpage reports and on textural properties of the materials. Using these criteria, 
distinctions were made between those areas with shallow sources suitable for all 
uses (G-1 to G-3), those areas with shallow sources suitable for smaller water 
requirements but with large water sources available at depth (Y -1 andY -2), and 
those areas where shallow sources might not provide adequate supplies for small 
water demands but large supplies were available at depth (Y -2 andY -3). Because 
of the consistent availability of water supplies throughout the county from the deep 
sandstone aquifers, no part of the county could be considered as having a severely 
limited ground-water potential. 
The data on ground-water sources available indicate that the surficial sand 
and gravel aquifers are the most productive and most accessible of all the aquifer 
units. Because the permeable sand and gravel extends to land surface, these aq-
uifers have a high natural recharge rate. The extensive distribution of surficial 
sand and gravel aquifers within the county, especially along the Kishwaukee, Pis-
casaw, and Rush Creek Valleys, demonstrates that these aquifers contain a major 
water resource for the county. 
Water management 
Shallow sand and gravel aquifers also have a high potential for artificial 
recharging by the spreading, ditching, and pit methods wherever storage space is 
made available within the aquifer by natural drainage or as a consequence of de-
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velopment by pumping. This capacity of these aquifers is a significant water re-
source management factor as it allows for a free interchange between surface and 
ground water. Areas in McHenry County that could be considered for artificial re-
charge sites are generally in the lowlands of Piscasaw, Rush, and Coon Creeks, 
the Kishwaukee River, and in the Chain-0-Lakes Basin. 
Ground-water sources, especially those near surface, such as the surficial 
sand and gravel aquifers and the shallow dolomite aquifers where overlain only by 
a thin protective cover, are susceptible to pollution from agricultural and urban 
land use and waste-disposal activities. As shown on plate 2, those areas having 
a high susceptibility for pollution by waste disposal and other land-use activities 
are also those areas having the highest ground-water potential. The growing use 
of irrigation in the county, for example, is likely to be centered in areas such as 
the Kishwaukee, Rush, and Coon Creek Valleys, where near-surface sources of 
ground water are available in large volume. In areas such as these, studies of the 
effect of irrigation and heavy fertilization on the soil and water system will be 
necessary to achieve desirable levels of crop growth and at the same time avoid 
pollution of the ground-water reservoir. 
The development pattern of the region with the associated elements of land 
drainage, storm-water drainage, septic-system disposal, land-fill waste disposal, 
etc., can be a significant factor in the deterioration of the prime ground-water re-
source areas. If development is allowed to proceed without consideration of the 
measures required for protection, progressive deterioration and eventual loss of 
the resources will result. 
Sand and Gravel 
McHenry County has abundant deposits of common sand and gravel. As 
mineral resources, these deposits are rated on the basis of thickness of overburden, 
thickness and extent of sand and gravel, coarseness of the deposit, mineralogy of 
the material, and accessibility of the deposit. This evaluation is given in plate 2B. 
Common sand and gravel are used as fine- and coarse-grained aggregate for 
concrete and asphalt paving mixtures and as ballast, fill, base courses of highways, 
and material for gravel roads. The specifications for aggregate uses are more ex-
acting than those for most other uses and prescribe minimum content of deleterious 
constituents and proper size gradations. 
The sand and gravels of McHenry County are low in deleterious constituents 
compared to those in other areas of Illinois. Specifications of the Illinois Depart-
ment of Public Works and Buildings, Division of Highways (1962) for maximum shale 
contents of gravel for various aggregate uses limit the range from 2 to 5 percent. 
Of the samples analyzed by Anderson and Block (1962), only the sample from near 
Huntley (pl. lA, unit 10-9) contained more than 5 percent shale pebbles. Although 
clay pebbles are found in a few kame deposits (pl. lA, units 4, 11, 14, and 19), 
most or all are probably removable by thorough washing of the gravel (Hunter, 196 7). 
Gravels used for concrete aggregate must have less than 25 percent chert (Illinois 
Department of Public Works and Buildings, Division of Highways, 196 2). All 
samples analyzed by Anderson and Block (1962) meet these specifications. Gravels 
used for aggregate must also meet physical soundness tests. Sand and gravel op-
erators in the county reported no difficulty meeting these specifications (Hunter, 
1967). 
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Size gradation and maximum silt and clay requirements are generally met by 
screening or blending. As an excess of sand and finer grained material in the de-
posit adds to the cost of processing the material and disposing of the sand, the 
better deposits in McHenry County are those with coarser textures. The small 
amount of sand produced is usually sold as a by-product for concrete and asphalt 
paving mixtures and aggregate for mortar and plaster. 
The deposit near Crystal Lake, mapped as G-1 (pl. 2B), is 6 0 to 80 feet 
of coarse-grained outwash. This deposit, overlain by less than 4 feet of over-
burden and situated closest to Chicago, is the major sand and gravel resource in 
the county. The buried outwash plain, which underlies most of eastern McHenry 
County (pl. 1A, unit 6/7 and pl. 2B, G-3) with overburden thicknesses ranging from 
4 to more than 20 feet, is a sand and gravel deposit with good commercial possi-
bilities and is also close to the Chicago metropolitan market. The other large sand 
and gravel deposits, in the Piscasaw and Rush Creek lowlands and near Marengo 
(pl. 2B, G-2), are not extensively mined at present but contain coarse-grained sand 
and gravel overlain by less than 10 feet of overburden. These are essentially re-
sources in reserve. Scattered deposits of sand and gravel with variable texture, 
thickness, and areal extent are found on the uplands near Woodstock and along 
the West Chicago Moraine, which trends northwest from Woodstock. These areas, 
mapped as Y -1 (pl. 2B), contain sand and gravel deposits that probably are suitable 
for small-scale operations. The sand and gravel deposit in the Kishwaukee lowlands 
(pl. 2B, Y -2) is too fine textured to be of general use in the industry. The areas 
mapped in red (pl. 2B, R-1) indicate places where sand and gravel, if present, prob-
ably is not of sufficient extent to make large -scale extraction economical. 
Planning sand and gravel development 
In 1966, McHenry County sand and gravel operators produced 32.9 percent 
(1, 9 03, 000 tons) of the total sand and gravel production (5, 776, 000 tons) of the 
six counties in the northeastern Illinois metropolitan area (Risser, 1968). The value 
of sand and gravel is about 80 cents per ton (Major, 1968). As sand and gravel is 
a low-value commodity, the area in which it can be transported from the source at 
a competitive price is usually quite restricted. Transportation costs often are 
greater than the initial value of the raw material at the pit. This makes those de-
posits in eastern McHenry County, closest to the Chicago metropolitan market, 
most desirable for development. As sand and gravel does not occur everywhere 
in eastern McHenry County, it would be advantageous to plan the development of 
the deposits in a sequence of uses where multiple benefits can be obtained. A 
suggested sequence might be as follows: 
(1) The preservation of the sand and gravel resource through 
open-space use, such as agriculture, timber, or wildlife 
refuges. 
(2) A planned method of excavation and material removal that 
would facilitate the redevelopment of the pit to another use. 
(3) The return of the pit to further productive use, such as: 
a. Agriculture. In cases where the site remains 
above water level, the land can be used for 
agriculture after the topsoil has been replaced. 
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b. Recreation. Where the excavation made below 
the water table results in a lake, the site can 
be utilized for water-based recreation, such 
as swimming, fishing, or boating. 
c. Industrial, municipal, and residential. Sites 
above the water level as well as those that 
become lakes have potential for develop-
ment into industrial parks, factory sites, 
schools, golf courses, or cluster residential 
dwellings (Bauer, 1964). 
d. Sanitary landfill. Sites above the water 
level can be utilized as space for solid dis-
posal, providing there are adequate natural 
safeguards to prevent surface or ground-water 
pollution. 
In any of the above sequential uses, the resource sites are productive be-
fore, during, and after actual removal of the minerals (Risser, 196 8). Additional 
information on planning for site rehabilitation is given in recent publications by 
the Landscape Architecture Department of the University of Illinois in cooperation 
with the National Sand and Gravel Association (Bauer, 1964; Johnson,. 1965; and 
Jensen, 1967). 
Clay 
The clay resources of McHenry County are mainly limited to the Marseilles, 
Huntley, and Marengo till units (pl. lA). These clays probably could be used in 
the manufacture of common brick of the Chicago type, backup block and tile, and 
drain tile. Tills from the Huntley and Marseilles units have the best drying char-
acteristics. Clay samples from the Marengo till proved to be somewhat difficult 
to dry. In all the tills, the pebbles and boulders must be removed before extrusion 
in order to obtain the best results in manufacture. The Lake Wauconda clay (unit 8) 
is a buff-burning clay that could be used for common brick, tile, flower pots, 
pottery, and drain tile. This unit, however, occurs only in limited extent in the 
county. 
Peat 
The peats and mucks of McHenry County are described and mapped by 
Anderson and Block (1962) and Ray and Wascher (1965) and were further studied 
for this investigation. The Houghton peat, Houghton muck, Lena muck, loamy 
burned muck, and Walkill silt loam (Ray and Wascher, 1965), which are included 
in unit 1 of plate lA, can be considered as possible peat resources. At present, the 
thicknesses of peat deposits in McHenry County are poorly known, so that values 
of the deposits are uncertain. Peat is used in the United States almost entirely 
for agricultural and horticultural uses, mainly soil improvement (Sheridan, 1965). 
The average price obtained for peat in 1963 was $9.92 per ton, and the outlook 
for the peat industry is continued growth (Sheridan, 1965). 
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Borrow Material 
Most earth materials are suitable for highway "borrow" material, which 
is material excavated and used for embankments. However, the Illinois Depart-
ment of Public Works and Buildings, Division of Highways (1962) states, "Borrow 
pits that contain peat, muck, quicksand, or material that will not compact and form 
a stable embankment will not be approved. Borrow-pit material shall not be used 
until it has been tested and approved by the Engineer." All of the till units in 
McHenry County (pl. lA) are generally suitable for borrow material. 
Stone 
Dolomite was quarried in 1967 at the Garden Prairie Quarry in Sec. 31, 
T. 44 N., R. 5 E., and sold as crushed rock. A small amount of rock from this 
quarry was used in the past for local construction. The development of large-scale 
stone quarrying in McHenry County is limited by thick overburden (usually more 
than 50 feet) and the lack of thick beds of hard dolomite where the overburden is 
thin. At the Garden Prairie Quarry there is only about 7 feet of dolomite that could 
be suitable for construction or specialty products (i.e. commercial "marble" or 
flagstone) (Hunter, 1967). 
CONDITIONS FOR LAND USES 
Waste Disposal 
Hughes (196 7) suggested favorable conditions for refuse disposal in north-
eastern Illinois. These conditions are as follows: 
(1) Dry conditions where waste is not in contact with water. 
(2) Geologically favorable conditions where wastes are placed 
in material that has sufficiently low permeability to retard 
the movement of contaminants • 
(3) Hydrologically favorable conditions where contaminants 
would not move to places where they would be hazardous. 
Dry conditions are partially met where waste disposal takes place considerably 
above the water level, as, for example, in the high drained terraces west of the F·ox 
River (pl. 2C). In the category of geologically favorable conditions, the clay and 
silt tills of McHenry County probably have sufficiently low permeability to make 
them acceptable for most waste disposal operations. A hydrologically safe condi-
tion occurs in most of the peat bogs where ground water is discharging. Pollutants 
are generally confined in such areas and do not diffuse through ground-water res-
ervoirs. However, the problem that must be considered in discharge zones is the 
effect of the pollutant on the surface water resource. Other hydrologically favorable 
sites are those where contaminants are removed from the water by the filtration 
effect of certain earth materials, such as silt, or where polluted waters are suf-
ficiently diluted with clean water to bring the total water to acceptable levels. This 
situation is present to a certain degree in the Kishwaukee lowlands. 
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Unfavorable conditions for waste disposal in McHenry County are in areas 
where the depth to ground-water saturation is shallow, such as in stream lowlands, 
regions where permeable materials are present that would permit widespread move-
ment of pollution, regions of thin cover over fractured bedrock, and regions with 
extremely variable fine- and coarse-grained deposits. 
On the basis of the above considerations, the various geologic units in 
McHenry County were evaluated as to their favorable or unfavorable characteristics 
relative to waste disposal (pl. 2C). Though general areas with favorable and un-
favorable conditions are shown, it must be stressed that for the final location of 
a waste-disposal operation, the actual site must be specifically evaluated using 
criteria developed for that purpose. 
General Construction 
Plate 2D, showing general construction conditions, is based upon the 
engineering characteristics of the geologic materials as reported by Smith (196 8) 
and criteria established for specific types of construction. General construction 
refers to municipal, industrial, or private structures, primarily buildings. Criteria 
for construction involve slope, drainage, bearing strength, flood hazard, and 
availability of water, aggregate, and borrow material. Drainage characteristics 
include permeability of surface materials and depth to water table. 
Based on these criteria, the best regions for construction are those that 
are underlain by well drained sand and gravel (pl. 2D) and that have a general 
subdued topography. These conditions exist in the sand and gravel near Crystal 
Lake and in the Kishwaukee River and Rush and Piscasaw Creek lowlands. However, 
in the river lowlands, some construction problems might result from the high water 
table and occasional local flooding. 
Areas of moderate relief underlain by mixtures of sand and gravel interbedded 
with silt and clay present minor construction problems (pl. 2D, G-3). The variability 
of the surficial materials may create poor drainage locally; generally, these prob-
lems can be offset by good foundation and drainage engineering. A distinct advan-
tage of construction in most of the G-3 area is that it is not a principal area of 
minable sand and gravel. 
Construction problems on the glacial tills are those of poor internal drainage, 
fairly steep slopes on the end moraines, and lack of nearby aggregate. The more 
clayey tills may not be good foundation materials, as they tend to become plastic 
when wet. Locally, in the tills there are small depressional areas, filled with 
peat or muck, that have very low bearing strength. 
Where loess is present on the tills, as on the Winnebago and Marengo units 
(pls. lA and 2D, Y -1), it presents some construction problems. According to Smith 
(196 8, p. 13), loess is an inferior foundation material, is moderately slow to drain, 
shrinks and swells upon alternate wetting and drying, and has a high dry strength 
with a low wet strength. As the loess is generally less than 5 feet thick, it probably 
could be removed in order to get to better foundation material. 
In the river and creek bottomlands (pl. 2D, R-1) there are problems of sea-
sonal floods, high water table, and poor foundation materials. The poorest regions 
for · construction of most kinds are those peat bogs and swamps associated with 
Nippersink Creek and the Fox River (pl. 2D, R-2). These localities have ground-
water levels at or near the surface throughout most of the year, and are underlain 
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by highly compressible, partially decayed vegetation. Drainage of the swamps 
and peat bogs only can be accomplished after the local flow system of the ground 
water has been determined. If the ground water is discharging into the wet areas, 
as is usually the case, drainage for building purposes would be difficult. 
TERRAIN RELATIONS 
The preceding discussion of the application of geologic information to land-
use planning was concerned with the interpretation of geologic conditions in terms 
of individual land uses or resources for which evaluative criteria can be specified. 
In the preparation of a land-use plan, the combined effect of geologic factors in 
guiding the general patterns of development must be considered. The criteria by 
which resources and land-use characteristics were evaluated are directly related 
to the character of earth materials. Therefore, areas having similarities in sub-
surface conditions also can be assumed to be generally similar in their suitability 
' for certain kinds of land use. As a consequence of glacial events in McHenry 
County, the major physiographic features are underlain by relatable sequences of 
subsurface materials. Identification of the principal terrainal elements provides 
the basis for identifying those areas in which the conditions relating to resource 
development and land use are likely to be similar. 
On the basis of distinctive physiographic form and the sequence and char-
acter of underlying materials, 14 major terrains are identified and described with-
in McHenry County (pl. 1B). Seven major upland terrains identified numerically 
from 1-7 have been distinguished from seven lower lying areas including lowlands, 
basins, valleys, and channels, which are identified in alphabetic form, A-G. Be-
cause the uplands were mainly formed by a series of glacial intrusions, each of 
which produced its own characteristic land form and associated ice-laid deposits, 
they tend to be more homogeneous in subsurface conditions and distinctive in sur-
face form than are the lower lying areas that adjoin them. 
Those land uses that are most closely controlled by conditions at shallow 
depth will conform most closely with the terrainal elements. For example, sand 
and gravel resources, on-site waste disposal, and general construction conditions 
are largely dependent upon the character of surficial deposits and local topographic 
relations. The marked correspondence between these uses (pl. 2B, C, and D) and 
the surficial geology (pl. lA) are apparent. The close relationships between the 
surficial geologic patterns and the major terrainal elements indicate that the terrain 
map can aid in defining those areas of the county where the various types of land 
uses are likely to be compatible with the development goals of the county and 
where they are likely to be in conflict. 
Those aspects of area development that are influenced by deep-seated geo-
logic patterns, such as ground-water availability, are likely to present patterns 
that correspond only in part to terrain patterns. In such instances, specific in-
formation obtained from the ground-water map can be used as an overlay to de-
termine the distributional characteristics of this factor of area development with-
in the confines of each of the terrainal areas. 
The determination of major terrains provides an opportunity for generali-
zation concerning relations of physical condition to land uses and the inter-
relations among these uses over broad geographical areas in a manner that is not 
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possible with the individual use maps. The terrain map should serve as a usable 
physical "frame of reference" for regional development patterns within which all 
related components can be organized. 
CONCLUSIONS 
Sand and gravel resources, patterns of ground-water availability, oppor-
tunities for water management, relation of glacial deposits and land forms to urban 
construction, hydrogeologic constraints on location of waste disposal sites, and 
opportunities for sequential and concurrent uses of land are factors of regional 
development that were appraised in McHenry County through specially oriented 
geologic studies. 
The data developed in the course of these studies are adequate to establish 
patterns and relationships among the various resource and land-use factors for 
application at the regional level. More precise determination of geologic condi-
tions for planning recommendations at the individual site or local area level would 
require more intensive, larger scale investigations, generally involving the devel-
opment of additional subsurface data through controlled drilling. This report shows 
those areas in which more intensive geologic investigations would be advantageous. 
There is need for additional geologic studies in relation to the following 
problems and developmental opportunities: 
(1) Growing conflict between urban growth and sand and gravel 
resource development, particularly in the southeastern and 
eastern parts of the county. Studies should give consider-
ation to the economic value of these resources to the county, 
the needs and potentials for land rehabilitation, and a more 
precise determination of the sand and gravel resource poten-
tial within the county. 
(2) Geologic and hydrologic constraints and opportunities on 
use of irrigation for specialized agricultural purposes in 
the Kishwaukee River and Piscasaw-Rush Creek lowlands. 
Studies should investigate the water-resource potential 
of these areas, the opportunities for water management 
by artificial recharge, and the impact of irrigation on 
water and soil quality. 
(3) Needs and opportunities for management of surface and 
ground-water resources to preserve high levels of water 
quality, assure adequate supplies of water for urban, 
agricultural, and recreational needs, and minimize flood-
ing and soil-erosion losses. Distribution and location 
of water-management facilities, including surface water 
reservoirs and artificial recharge facilities, would be an 
essential component of the study. 
(4) Drainage control and location of individual waste-disposal 
facilities in terrains of complex subsurface conditions. 
Specifically, more detailed investigations should be made 
in those areas where the thin, relatively permeable West 
Chicago drift is underlain by less permeable deposits. 
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Interpretative maps of resources and specific land uses were constructed 
on the basis of physical criteria significant for planning. Geologic studies to deter-
mine the earth-materials framework and the essential engineering, hydrogeologic, 
and mineral-resource properties of the individual geologic units were necessary 
to provide the technical data basic to subsequent evaluations and interpretations. 
The inter-relations among the individual resource and land-use factors that 
in combination might serve as guides for general patterns of development are ex-
. pressed in terms of major terrainal elements, which reflect broad distinctions in 
surface and subsurface land conditions within the county. These terrainal elements 
establish a physical "frame of reference" for coordinated land-use planning. 
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Terrain 
Winnebago 
till plain 
upland 
Marengo 
Ridge 
Mixed 
drift 
upland 
Marseilles 
till 
upland 
West Chicago 
Terminal 
Ridge 
Map 
symbol Topography 
Slopes relatively 
smooth and gentle with 
moderate relief. Sur-
face drainage better de-
veloped than in other 
upland regions in the 
county. 
Slopes moderate to 
irregular with many 
local knobs and 
depressions. Strong 
relief. Surface 
drainage poorly 
developed. 
Slopes range from 
gentle to irregular. 
Low to moderate re-
lief. 
Surface drainage 
sluggish and gen-
erally poorly de-
veloped. 
Well developed 
morainal topog-
raphy with many 
knobs and enclosed 
depressions. Drain-
age poorly developed. 
Strong morainal 
topography. Knobs 
and depressions 
extremely 'abundant, 
producing a highly 
irregular surface. 
Surface drainage 
very poorly inte-
grated, mainly 
subsurface drainage. 
Geology 
Underlain mainly by 
Winnebago till (var-
iable texture but 
generally of sandy 
silt texture). Loess 
(wind-blown silt) cap-
ping is thicker than 
on other upland areas. 
Maximum thickness 6 1 • 
Isolated knobs of 
kamic gravel. 
Underlain mainly by 
red, silty sand-till 
of consistene tex-
ture (average=337. 
sand, 45% silt, 22% 
clay). Loess cap-
ping significant (5 1 
maximum) • Isolated 
knobs of kamic gravel. 
Surficial deposits 
extremely variable. 
Tills range from 
sandy silts to 
silty clays. Al-
luvial silts and 
outwash sands and 
gravel also occur. 
Individual textural 
units generally thin. 
Terminal moraine of 
the Marseilles drift. 
Surface underlain main-
ly by a gray pebbly 
clay-till of rather 
uniform texture (aver-
age=l37. sand, 477. silt, 
407. clay) • Small knobs 
of kamic gravel may 
occur but are rare. De-
posits of high organic 
content are common in 
depressional areas. 
Terminal moraine of 
the West Chicago ice 
advance. Surface under-
lain mostly by silty 
sand-till (average= 
507. sand, 407. silt, 
and 107. clay). Abun-
dant small deposits 
of kamic sand and 
gravel. Drift along 
terminal moraine less 
than 20 1 thick and 
is underlain by older 
drift units, which 
are exposed as surfi-
cial deposits to the 
west and south. 
PRINCIPAL TERRAINS 
Waste disposal 
Individual seepage 
Absorption and infil-
tration characteris-
tics range from fair 
to poor. Lack of 
shallow, permeable 
water-yielding de-
posits indicate low 
probablity of causing 
pollution or contam-
ination. 
Infiltration charac-
teristics range from 
fair to poor on till 
and from fair to good 
in areas underlain 
by permeable deposits. 
High levels of ground-
water saturation in 
depressional areas 
would inhibit infil-
tration. 
Infiltration character-
istics extremely var-
iable within short 
lateral distances. 
Locally, high levels 
of ground-water sat-
uration would inhib-
it infiltration. 
Use of individua 1 
seepage systems gen-
erally infeasible. 
High levels of ground-
water saturation and 
low permeability gen-
erally impede func-
tioning of system. 
Where West Chicago 
till lies directly 
on water-yielding 
deposits, hazard of 
pollution should be 
investigated. Ma-
terials of lower 
permeability might 
occur and present 
problems of lateral 
migration of fluids 
from seepage systems. 
Landfill, lagoon 
Hazard of ground-
water pollution 
probably low due 
to lack of shal-
low water-yielding 
deposits. 
Need for caution in 
vicinity of quarry 
west of Marengo due 
to thin cover and 
creviced dolomite. 
Winnebago till is 
suitable for cover 
material. 
Hazard of ground-
water pollution 
probably low due 
to lack of shal-
low water-yielding 
deposits. 
Need for caution in 
selecting disposal 
sites along ridges, 
where outwash de-
posits may occur. 
Marengo till is 
suitable for cover 
material. 
Hazard of pollution 
of shallow ground-
water sources may 
exist locally. 0~ 
taining adequate 
material for cover 
may be a problem 
locally. 
Hazard of pollution 
of shallow ground-
water sources is 
probably low. 
Marseilles till can 
be used as source 
of cover material. 
Leachate can be a 
source of pollution 
if the fluids move 
laterally along 
contact of West 
Chicago drift and 
materials of lower 
permeability. These 
fluids may be dis-
charged at surface 
or move into more 
permeable deposits 
that serve as water 
sources. 
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IN McHENRY COUNTY 
Ground-water 
conditions 
Water sources for large wells pre-
sent only below 500 1 • 
Water sources for smaller wells 
within upper 300 1 variable. 
Little potential for artificial 
recharge. 
Water sources for large wells pre-
sent only below 500 1 • 
Water for smaller wells available 
within upper 300 1 from sand and 
gravel and dolomite aquifers. 
Little potential for artificial 
recharge. 
Ground-water sources for large 
wells present only below 500 1 
except possibly (1) near junction 
of Mixed drift upland and West 
Chicago Terminal Ridge where do-
lomite a qu i fers may be productive; 
(2) along western border of upland 
where thick permeable deposits of 
water-yielding sand and gravel may 
be present. 
Ground-water for small wells avail-
able from buried sand and gravel 
and shallow dolomite aquifers. 
Little potential for artificial 
recharge. 
Water for small wells generally 
available from buried sand and 
gravel and dolomite aquifers with-
in depth of 300 1 • Water for large 
wells present only below 500 1 • 
Little potential for artificial 
recharge. 
Wide range in ground-water con-
ditions because of variation in 
subsurface conditions beneath West 
Chicago drift. 
Water for small wells available 
from sand and gravel and dolomite 
aquifers within a depth of 300 1 
except possibly in a small area in 
Hartland Township. 
Sources of water for large supplies 
generally available below 500 1 and 
possibly from sand and gravel aq-
uifers underlying West Chicago kamic 
deposits southeast of Crystal Lake. 
In portions of this area dolomite 
aquifers may yield moderate to 
large supplies. 
Southeast of Woodstock thin kamic 
deposits associated with West Chicago 
Terminal Ridge overlie sand and gravel 
outwash. Artificial recharge by pit 
methods may be feasible. 
General construction 
Most construction would be founded 
on Winnebago till, which has 
adequate bearing strength for 
most uses . Surface drainage fair 
to good. Material suitable for 
excavation, but may be hard in 
dry situations. Where exposed, 
loess is subject to erosion. 
Most construction would be founded 
on Marengo till, which has ade-
quate bearing strength for most 
uses. Irregular topography could 
require considerable cut and fill 
to produce level surface. 
Construction in enclose1 depres-
sions likely to encounter drainage 
problems and low bearing strength 
areas due to organic fill. 
Materials suitable for excavation. 
Where exposed, loess is subject 
to erosion. 
Wide range of material within 
short dis tances indicates site 
should be investigated prior to 
construction. 
Local problems could be poor 
bearing strength, poor drainage, 
and irregular slopes. 
Most construction would be founded 
on Marseilles till, which has ade-
quate bearing strength for most 
uses, but it might develop high 
plasticity where saturated. Low 
permeability presents problems 
of slow drainage and high satura-
tion levels. Irregular topography 
could require considerable cut and 
fill to produce level surface. De-
pressional areas likely to be poorly 
drained and contain organic materials. 
Most construction would be founded 
on West Chicago till, but isolated 
deposits of ice-contact sand and 
gravel are CODIIIOn. Bearing strength 
is adequate for most uses. 
Internal drainage excellent. Materials 
of low permeability may occur at shal-
low depth and present problems of lat-
eral migration of fluid from seepage 
systems. 
Highly irregular topography will re-
quire extensive cut and fill to pro-
duce level surface. 
Enclosed depressions may contain com-
pressible deposits. 
Water saturation is less likely to 
occur at shallow depth here than in 
other till uplands. 
In areas of strong relief, spring 
lines are probable at contact of 
West Chicago drift and less permeable 
units. 
Mineral resources 
Some potential for local use of 
sand and gravel; poor potential for 
co!llllercial development. 
Limited potential for crushed-rock 
aggregate from quarry west of 
Marengo. 
Some potential for flagstone pro-
duction but further evaluation re-
quired. 
Some potential for local use 
of sand and gravel; poor potential 
for commercial development. 
Till has some potential for clay 
products, but tests indicate poor 
drying characteristics. 
Some potential for commercial de-
velopment of sand and gravel, but 
may be hampered by high percentages 
of shale a s well as limited extent. 
Some potential for local use of 
sand and gravel but limited poten-
tial for commercial use. 
Deposits may contain a high per-
centage of shale. 
Some potential for local use of 
sand and gravel but limited poten-
tial for coomercial use. 
West Chicago till is suitable for 
use as sub-base and base course for 
highway construction. 
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Terrain 
West Chicago 
outwash 
plain 
West Chicago 
till plain 
upland 
Piscasaw-
Ruah Creek 
lowland 
XJ.shwaukee 
River 
lowland 
Kap 
symbol 
A 
B 
Topography 
Relatively level 
upland surface. Has 
some large depress-
ional areas contain-
ing marshes and lakes. 
Surface is well 
drained south of 
Crystal Lake. 
A broad, discon-
tinuous till plain 
surface that slopes 
gently to the south-
east. The surface 
of the West Chicago 
till plain is gently 
undulating with knobs 
and depressions. 
Broad, relatively 
level lowland. Sur-
face slopes gently 
southward at a 
gradient of about 
10' per mile. 
The level surface 
is interrupted 
locally by isolated 
1110unds rising 10 to 
30' above the gen-
eral level. 
Surface drainage 
features sparse, 
occurring as a few 
amall atre81118, in-
dicative of good 
subsurface drainage. 
Eaat-weat trending 
lowland with re-
latively level sur-
face eloping west-
ward at about 5' 
per mile. 
Geology 
Underlain by sand and 
gravel outwash, hori-
zontally bedded and 
well sorted. As thick 
as 80 1 at margin of 
terminal ridge but thins 
slightly westward. The 
outwash deposita lllllY be 
underlain by older, 
finer textured drift. 
Ground-water saturation 
is shallow near Crystal 
Lake, but the outwash near 
Algonquin is well drained. 
Underlain mainly by a 
thin (0-10') capping 
of sandy, gravelly 
yellow-brown till of 
somewhat variable 
nature. Xamic de-
posits of sand and 
gravel are c0111110n. 
The thin West Chicago 
drift is underlain by 
three major material 
elements with signi-
ficantly different 
textural characteris-
tics as follows: 
(7a) Underlain mainly 
by the red silty sand-
till that underlies the 
Marengo Ridge. Locally, 
the West Chicago drift 
is absent and the red 
Marengo drift is the 
surficial material. 
(7b) Underlain mainly 
by the gray pebbly 
clay-till that under-
lies the Marseilles 
till upland. 
(7c) Underlain mainly 
by coarse-grained sand 
and gravel outwash of 
uncertain thickness. 
Possibly underlain by 
older tills. 
Underlain 1110stly by 
coarse-textured sand 
and gravel outwash 
derived from the 
West Chicago drift. 
Isolated 1110unds in 
western part of lowland 
mainly underlain by 
Winnebago drift. De-
posits along eastern 
border of lowland ad-
jacent to the Marengo 
Ridge consist ~~~&inly 
of coarse-textured 
sand and gravel out-
wash probably related 
to the Marengo ice 
event. 
Underlain by finer 
textured outwash con-
dating 1110atly of 
sand with some pea 
gravel. Thickneas 
of outwash ia more 
than 70'. 
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Waste disposal 
Individual seepage 
Seepage systems may 
be a source of 
pollution. Move-
ment of fluids from 
seepage systems, es-
pecially where concen-
trated near lakes, can 
result in triggering 
eutrophication. 
Because of thinness of 
surficial sandy tills, 
underlying materials 
strongly influence 
suitability of areas 
for use of seepage 
systems. 
(7a) Lateral migration 
of fluid is likely along 
the contact with the 
underlying Marengo till. 
(7b) Severe lilllitations 
to seepage system may 
be encountered. Lateral 
migration of fluids is 
to be expected. 
(7c) Permeable sand and 
gravel provide excellent 
infiltration, but greater 
potential for pollution 
or contamination of shal-
low ground-water sources 
may exist. 
Infiltration character-
istics in areas under-
lain by sand and gravel 
are excellent. Concen... 
trated uae of aeepage 
systems baa a high po-
tential for pollution 
of shallow water sources. 
Hazard of pollution in 
areas underlain by till 
is likely to be low. 
Infiltration character-
istics of underlying 
depoaita are excellent. 
Concentrated uae of 
seepage systems has a 
high potential for 
pollution of shallow 
water sources. 
Landfill, lagoon 
Hazard of pollution 
is high in those 
areas where ground 
water occurs at 
shallow depth in 
permeable deposita. 
Hazards are minimal 
in pit areas adja-
cent to the Fox 
River and ita trib-
utaries, where sand 
and gravel is well 
drained. 
(7a and 7b) Downward 
IIIOVement of leachate 
is restricted by 
leas permeable tills 
at shallow depth. 
Lateral 1110vement 
along contact of 
West Chicago drift 
and less permeable 
material may occur. 
(7c) Where sand and 
gravel deposits are 
saturated at shallow 
depth, dispoaa 1 may 
introduce hazard of 
pollution of water 
sources. 
Where sand and gravel 
deposita are well 
drained, disposal of 
solid waste presents 
a minimwn pollution 
hazard. 
Potential hazard for 
pollution of associated 
shallow ground-water 
sources is high in 
areas underlain by 
sand and gravel. 
Potential hazard for 
pollution is low in 
areas underlain by 
Winnebago drift. 
Potential hazard of 
pollution of under-
lying permeable de-
posits is high for 
shallow water 
sources. 
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IN McHENRY COUNTY - Continued 
Ground-water 
conditions 
Water for small wells available from 
surficial sand and gravel, buried sand 
and gravel, and dolomite aquifers with-
in depth of 300 1 • 
West Chicago sand and gravel outwash may 
be source of water supply for large wells, 
except those adjacent to Fox River and its 
tributaries, where deposits are drained. 
Large water supplies obtainable from 
sandstone aquifers below 500 1 • 
Some potential for artificial recharge 
of surficial sand and gravel outwash 
by pit and channel methods. 
In areas 7a and 7b buried sand and 
gravel aquifers provide water 
for small wells. In portion of 
Hartland Township there may be 
difficulty in obtaining even small 
water supplies above a depth of 
500 1 • 
Locally, dolomite aquifers may pro-
vide moderate supplies of ground 
water. 
In area 7c basal West Chicago out-
wash may be source of water for 
smaller industrial and municipal 
wells. 
Large water supplies available from 
sandstone aquifers below 500 1 • 
Little potential for artificial 
recharge. 
Areas underlain by surficial sand 
and gravel outwash have potential 
for development of large wells at 
shallow depth, particularly along 
Rush Creek. 
Conditions in areas underlain by 
Winnebago drift are variable, but 
sources for large supplies pre-
sent below 500 1 • 
Good potential for artificial 
recharge by pit method through-
out area. 
Good potential for development of 
large wells for industrial, muni-
cipal, and irrigation use from 
surficial sand and gravel outwash. 
Excellent potential for artificial 
recharge by spreading, channel, 
and pit methods in areas where 
pumping has produced cone of de-
preaaion. Maximum potential 
exieta adjacent to Kiahwaukee 
River, which would provide auit-
able aource of recharge water. 
General construction 
Construction would be founded on 
permeable sand and gravel that would 
provide adequate bearing strength for 
most uses. 
Level topography would require (llini-
mum cut and fill. 
Permeable materials provide good 
internal drainage. 
Evacuation of saturated sand and 
gravel may require shoring to pre-
vent caving. 
Some construction would be founded 
on permeable West Chicago drift, 
which is generally thinner and less 
irregular than the West Chicago 
Terminal Ridge. 
Enclosed depressions may contain 
high levels of ground-water satura-
tion and compressible organic de-
posits. Foundations may extend to 
materials of different character. 
(7a} Marengo till of somewhat lower 
permeability is the most conmon 
material below West Chicago drift. 
(7b} Marseilles till of very low 
permeability most COI!WIIon. 
(7c) Outwash sand and gravel of 
high permeability most common. 
Marengo and Marseilles tills, which 
underlie the West Chicago drift, 
are likely to interfere with proper 
drainage. 
Materials have adequate bearing 
strength for most uses. Areas 
underlain by sand and gravel have 
excellent drainage. land slopes 
are relatively level, so that ex-
tensive cut and fill not required 
even in areas underlain by 
Winnebago tills. Deep excava-
tion in permeable sand and 
gravel is likely to encounter 
ground water and will require 
shoring to prevent caving. 
Severe construction problema may 
be encountered as a consequence of 
extensive areas of compressible 
organic deposits and poor conditions 
of drainage. 
Higher land areas underlain by 
glacial tills have adequate bearing 
strength for most uses. 
Hazards of flooding during periods 
of moderate to high rainfall. 
Mineral resources 
This is a major source of gravel 
for current development. 
Deposits adjacent to Fox River 
and its tributaries are well 
drained. 
Deposits away from deep drainage 
may contain 'ground water at shal-
low depth. 
West Chicago drift has some poten-
tial for sub-base and base course 
for highway construction. Basal 
outwash beneath West Chicago drift 
has good potential for COUIDercial 
development of sand and gravel as 
source of concrete aggregate. The 
extent of basal outwash beneath 
West Chicago till is not well known 
at present. 
Good potential for coamercial de-
velopment of sand and gravel as 
source of aggregate in areas 
underlain by outwash. Gravel 
operation would encounter ground 
water at depths of less than 15 1 • 
Pits of completed operation would 
contain water. 
Poor potential for COUIDercial de-
velopment of mineral resources. 
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Terrain 
Coon Creek 
lowland 
Greenwood 
Basin 
Wonder 
Lake 
Valley 
complex 
Chain--0-
Lakes Basin 
Fox 
River 
Channel 
Map 
symbol 
D 
F 
G 
Topography 
Relatively level 
lowland, slopes 
regularly away from 
the Marengo Ridge 
at a gradient of 
10 to 15' per mile. 
Surface drainage 
is largely inter-
mittent, indicat-
ing good subsurface 
drainage. 
An extensive en-
closed depression. 
The elevation is 
50 to 100' below 
that of the sur-
rounding uplands. 
The land surface 
is level to gently 
rolling, with a 
relief seldom ex-
ceeding 30 to 40 1 • 
Valley complex of 
irregular form. 
Land surface ranges 
from highly irregu-
lar to level. Many 
knobs and kettles. 
Surface drainage is 
often poorly de-
veloped and marshy 
conditions are com--
mon. 
The boundary be-
tween the West 
Chicago drift plain 
and valley complex 
often is a steep 
escarpment with up 
to 100' of relief. 
Broad depressional 
area lying mainly 
east of the Fox 
River. A sharp 
topographic break 
generally forms the 
western boundary 
of the basin. 
Within the basin, 
topography is ex-
tremely irregular. 
Enclosed depressions 
are CODIDOn; many 
contain lakes or 
marshlands. 
River valley and 
adjacent low-
level terraces 
of the Fox River, 
Geology 
Eastern part of low-
land underlain mainly 
by coarse-textured 
outwash largely re-
lated to the Marengo 
ice · event. The low-
land might be under-
lain locally by 
Marengo till. West-
ern part of lowland, 
along Coon Creek, is 
underlain mostly by 
fine-textured out-
wash. 
Underlain by fine-
textured sand and 
silt. Deposits of 
peat and muck of 
unknown thickness 
are present in 
broad depressional 
areas within the 
basin 
Locally, the basin 
is underlain by 
a thin capping 
of West Chicago 
drift on Marseilles 
or Marengo tills. 
Variety of materials 
irregularly distrib--
uted, Areas of higher 
elevation and highly 
irregular topography 
generally underlain 
by kamic deposits and 
coarse-textured sand 
and gravel outwash 
often complexely 
inter-related. Areas 
of relatively level 
topography at lower 
elevations generally 
underlain by finer 
textured deposits of 
sand and silt. Or-
ganic deposits com-
mon in poorly drained 
areas, Sand and 
gravels underlie the 
surface northeast of 
Spring Grove to the 
escarpment-like 
boundary with the 
Chain....Q...Lakes Basin 
east of the county 
line. 
Surficial deposits 
are a complex mix-
ture of outwash sand 
and gravel, ice-con-
tact sands, and gravel, 
organic fills of peat 
and muck, and lacus-
trine silt and clay. 
These are coDIIIOnly 
underlain at shallow 
depth by finer tex-
tured till. 
Locally, lacustrine 
silt and clay separate 
the coarse-textured 
outwash and ice-con-
tact deposits from 
the underlying glacial 
till. 
PRINCIPAL TERRAINS 
Waste disposal 
Individual seepage 
Infiltration character-
istics of underlying 
deposits are excellent. 
Concentrated use of 
seepage systems has a 
high potential for 
pollution and contam-
ination of shallow 
water sources. 
Infiltration character-
sitics generally poor 
due to presence of fine-
textured materials 
and very high ground-
water saturation levels. 
Extreme range in con-
ditions. Areas of 
high relief have good 
to excellent infiltra-
tion characteristics. 
Concentrated use of 
seepage systems may 
result in pollution 
and contamination of 
shallow water sources. 
Extreme range in 
conditions indicates 
necessity for indi-
vidual site evalua-
tion, 
Highly concentrated 
use of seepage sys-
tems produces hazards 
of pollution and con-
tamination of shallow 
ground-water sources 
and adjacent surface 
water bodies. 
Not applicable-re-
sidential development 
is unlikely in this 
area. 
Landfill, lagoon 
Potential hazard of 
pollution of under-
lying, shallow, water-
yielding deposits. 
Wastes, in general, 
would be disposed 
under saturated con-
ditions. Potential 
hazard of pollution 
not high, but surface 
water may be affected, 
High levels of 
ground-water satura-
tion would tend to 
limit storage space 
in excavated lagoons. 
Extreme range in 
conditions requires 
individual site 
evaluation. 
Possible hazard of 
pollution of shal-
low water sources 
in areas where sand 
and gravel are sat-
urated at shallow 
depth. 
Extreme range in 
conditions re-
quires that disposal 
site be carefully 
selected. 
Depth to ground-
water saturation 
generally shallow-
could result in 
movement of con-
taminants into shill-
low water sources. 
In some areas, 
hazard of contamina-
tion may be slight. 
High levels of ground-
water saturation 
may require that 
wastes be disposed 
under saturated con-
ditions. 
High potential for 
pollution of surface 
water by disposal 
operations in this 
area. 
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IN McHENRY COUNTY - Continued 
Ground-water 
conditions 
Surficial sand and gravel aquifers 
have good potential for development 
of large supplies. Conditions less 
favorable along western border of 
lowland. 
Good potential for artificial re-
charge into surficial sand and 
gravel aquifers by pit and chan-
nel methods but suitable source 
of recharge water may be limiting 
factor. 
Large capacity wells generally 
limited to sandstone aquifers 
below a depth of 500 1 , although 
moderate to large capacity wells 
may be developed from dolomite 
aquifers beneath the drift in 
southern part of basin. 
Sources of supply for small wells 
are present from buried sand and 
gravel. and dolomite aquifers with-
in a depth of 300'. 
Little potential for artificial 
recharge. 
Water sources for large wells are 
shallow sand and gravel and dolo-
mite aquifers, as well as sandstone 
aquifers below 500'. 
Shallow aquifer conditions variable, 
but small supplies generally avail-
able at depths of less than 300'. 
Some potential for artificial re-
charge in areas underlain by surfi-
cial sand and gravel aquifers adja-
cent to suitable sources of re-
charge water. 
Small to moderate supplies gen-
erally available within depth of 
300'. 
Sources of supply for large wells 
locally present in shallow aquifers 
and generally present in sand-
atone aquifers below a depth of 
500'. 
Potential for artificial recharge 
limited by generally high levels 
of ground.-water saturation. 
Water sources for large wells 
present in the sand and gravel 
terraces near the river. 
Some potential for artificial 
recharge in areas underlain by 
sand and gravel. 
General construction 
Most construction would be founded 
on sand and gravel, which has adequate 
bearing strength. Some difficulties 
may be encountered in sand areas 
due to silt beds. Relatively level 
topography. 
Severe construction problems may 
be encountered as a consequence 
of extensive areas of compressible 
organic deposits and poor drainage. 
Higher land areas underlain by 
glacial tills have adequate bearing 
strength for most uses. 
Hazards of flooding during periods 
of moderate to high rainfall. 
Construction conditions extremely 
variable. Well drained sand and 
gravel areas have suitable bearing 
strength for most uses. Drainage 
conditions in such areas are good. 
Highly irregular topography may 
require considerable cut and fill. 
Valley bottoms can contain exten-
sive areas of compressible silts 
and organic deposits; investiga-
tion for individual construction 
is essential. 
Extreme range in construction con-
ditions throughout loasin. Princi-
pal problems are compressible or-
ganic fills in depressional areas, 
high levels of ground-water satura-
tion, and presence of impermeable 
materials at shallow depth. Sand 
and gravel deposits have suitable 
bearing strength for most uses. 
Excavations into saturated sand 
and gravel would require special 
treatment to prevent caving. 
Potential flood hazard area along 
Fox River. 
Sand and gravel low-level terraces 
along river have suitable bearing 
strength for moat materials. 
Mineral resources 
Good to fair potential for 
COI!IUercial development of sand 
and gravel for aggregate in areas 
of coarse-textured deposits. Shal-
low depth of ground-water satura-
tion may be principal problem. 
Pits of completed operations would 
contain water. 
Poor potential for coDIIIercial 
development of mineral resources. 
Some potential for coDIJiercial 
sand and gravel operations from 
ice-contact deposits, but material 
tends to be irregular in texture, 
thickness, and extent. 
Sand and gravel outwash northeast 
of Spring Brook has excellent po-
tential, and high levels of gravel 
above Chain-0-Lakes Basin indicate 
that operations are likely to 
be well drained. 
Locally, good potential for 
c011111ercial development of sand 
and gravel as a source of aggre-
gate. Gravel operations co111110nly 
encountered saturation at shallow 
depth. Deposits tend to be var-
iable in texture, thickness, and 
'lXtent. 
Lacustrine silt and clay have 
potential for use in producing 
ceramics. Coamercial development 
dependent on size of deposits. 
Sand and gravel deposita occur 
along the edge of the river as 
low-level terraces. 
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Silts and alluvium 
Komic sand and grovel 
Outwash, coarse-grained grovel and sand.. 
Outwash, fine-grained grovel and sand 
Outwash, sand and pea grovel 
Sand, variable 
Till, yellow, sandy, gravelly,> 5 feet thick 
Unit6, < !i feet thick, over sand and grovel 
Unit 6, < 5 feet thick, over Marseille• till {9) 
Unil6, < 5 feet thick, over Marengo till (16) 
Sand and coarse-grained grovel 
Lacustrine day (lake Wauconda] 
Till, gray, clayey, pebbly 
Unit 9 intermixed with Huntley till 
Till, olive gray, clayey, silty, pebbly, 
inte•mi><ed with Marseilles till (9] 
Komic sand and grovel 
Outwash, sand and grovel 
Till, yellowish pink, silty, sandy, 
intermixed with Marengatill {16) 
Komic sand and gravel 
Outwash, sand and grovel 
Till, pink, silty, sandy 
Unitl6, intermixed with Gilberts drift 
Komic sand and grovel 
Till, yellowish pink, sandy 
30 Bedrock 
lB. EXPlANATION 
See Appendi><, page 23, for explanation. 
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